The article also discusses the process and results of computer modeling, an error that arises based on the data provided by the author, and allows one to verify the author's proposed method of detecting and predicting the occurrence of an error in determining the location. In the conclusion satity, the author speaks about the method of applying the developed method in the context of a specialized information system capable of preserving the positioning accuracy on the navigation radio signal.
Occurring in the propagation distribution the navigation radiosignal (NRS) the arises from ionosphere. Particularly high uncertainty arises in the creation of artificial ionospheric formations (AIF). In [2] [3] [4] [5] [6] [7] [8] has shown that under the influence of a powerful short-wave radiation in the ionosphere it is heated, which in turn gives rise to such AIF in the local area.
These areas of increased ionization (AII) are characterized by the presence of inhomogeneities of electron concentration (EC), which are aligned along geomagnetic lines. The transverse dimension of irregularities can vary in a very wide range of from 0.1 m to several hundred km.
As a result, occurrence of AIF increase the diffraction properties of the ionosphere. This leads to the appearance of fading signals. In the case of simple transfer fading signals are general, and when transmitting broadband signals can be deeper -frequency-selective nature. This is due to the constriction transionospheric coherence bandwidth of the communication channel.
Consequently, the noise immunity of the SRNS using wideband signals at AIF will significantly decline.
The local nature of the AIF will lead to the fact that part of the NRS will pass through the disturbed ionosphere, and some through normal. In this case, increasing unequal pseudorange measurements. The extent of this depends on the NRSs unequal parameters and the disturbed ionosphere and AII sizes, positioning of navigational satellites (NS) and the users of navigational system. It is known [2] that repeated increasing measurement errors pseudorange , even in one radio line will result in positioning errors, not satisfying the requirements of accuracy in the SRNS.
In this case the user has no information about the status of transionospheric link and navigation consumer equipment (NCE) does not excludes constellation NS, which the signal enters the AIF, as a signal of incorrect status of NS, in the navigation message is missing.
In this connection it is necessary to have reliable information about the state of the ionosphere and its effects on the characteristics of radio signals passing through it. This can help the results obtained in [9] . According to that, the creation of an information system (IS) of monitoring ionosphere could help to determine the presence and approximate coordinates of the AII. Next there is a problem of practical use of this information. The purpose of this article is to develop methods to prediction the error in determining the pseudorange in case of AIF, and making recommendations to consumers for accurate positioning in terms of occurrence of artificial ionospheric disturbances.
Formulation of the problem. Assume that, in the ionosphere occurs a local region of increased ionization, passing through which NRS is distorted up to the occurrence of frequency selective fading (FSF). It is required to determine the presence of the field with increased ionization in the ionosphere, to give a forecast error in determining the pseudorange radio links in those that will be used by the consumer for session to searching location. This demands processing large amounts of data, as it required make recommendation for session to searching location for huge amount of customers.
METHODS
It is known [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] that the positioning error depends mainly on the error determination of pseudorange of each of the RNS operating constellation and geometry factor GDOP. If at least one NS falls in the range of AIF and subjected to FSF, positioning error repeatedly increases [2] . With an increasing number of radio navigation signals error in determining the spatiotemporal coordinates of the consumer increasing beyond the allowable values. The accuracy of location determination is directly proportional to the accuracy of determining pseudoranges to all NS of selected constellation. In turn, the error in determining the pseudorange to the NS ( D  ) is directly proportional to the error tracking a radio signal arrival time (   ) and is given by
The value for time tracking error (   ) will determine the standard deviation (SD) signal phase fluctuations ( S   ), arising during the passage of the NRS by from AII [9] . In this case we can assume that in the conditions of strong ionospheric scintillation of signal arrival time tracking error will be of a provisional sum of error signal fluctuations ( S   ) and error in determining the time of arrival of the signal peak.
In figure 1a shows the additive mixture of Gaussian noise 1 ( ) n t and the signal amplitude of the   , which, according to [11] , defined by the expression:
where 0 f -frequency of navigational radio signal.
The value of the standard deviation of the signal phase fluctuations () according to [9, 12] defined by the expression:
Where c -speed of propagation; 80. [9; 13] defined by the expression: fading of the received navigation signal use the expression obtained in [14] . 
Where:
where z -the distance from the upper boundary of the ionosphere to the reception point for vertical propagation (600 km). With regard to (4), (6), (7), the expression (2) becomes [6] .
Analysis of the expression (9) shows that the tracking error of the signal arrival time at the 
Equation (10) 
Prediction positioning quality
The research shows that having equipment capable of measuring the value of накл N   , we can detect the presence and location field increased ionization occurring in the ionosphere. The presence of such equipment allows you to create an information system capable of performing the functions of the ionosphere monitoring and prediction accuracy positioning by consumer's satellite radio navigation system in the conditions of the disturbed ionosphere. At the same time users of satellite navigation systems must be constantly linked to this information system [9] .
Assume NS (Figure 2 ) moves in its orbit. The information system receives signals from the navigation of NS. When at time t1 the measured value exceeds the threshold value [18] , it can be concluded that the navigation signal enters the increased ionization region. Thus information system, according to the method described in [9, 15, 16] , determines the width transionospheric communication channel coherence bandwidth ( k F  ) and the presence or absence of frequencyselective fading radio navigation. By reducing the value of X is less than the threshold value (at time t2), it can be concluded that the navigation signal come out of the increased ionization.
The dimensions of this area are limited to points and points of intersection route navigation signal and the region of increased ionization. The dimensions of this area are limited to points 1 Q and 2 Q , the intersection points of the route navigation signal and field increased ionization.
The coordinates of these points in the topocentric coordinate system (N U E) where N axis is directed to the north in the local horizontal plane, the U-axis -the zenith axis E -to the east by the expressions [2, 19] : 
where z R -the radius of the Earth at the point of measurement.
It should be noted that the center of the topocentric coordinate system (TSC) is a base station (BS) information monitoring system of the ionosphere.
With the coordinates of points in the j Q coordinate system topocentric it is easy to translate them into geocentric coordinates ( , ,
To predict the location accuracy in case of ionospheric disturbances is necessary to determine whether the navigation signal constellation in the device gets in the area of increased ionization. That is, (Figure 2 ), whether the navigation signal passes from navigation satellites N U E ) centered at the consumer [2, 10, [19] [20] [21] [22] . Azimuth ( Q  ) and elevation angle ( Q  ) are using the expression [19] .
Now, knowing the angular coordinates of the point j Q in the local coordinate system and the topocentric and angular coordinates of the selected navigational satellites can determine if this signal from the navigation apparatus passes through the space region of increased ionization. Now, knowing the angular coordinates of the points in the X coordinate local topocentric system (x) and (y), and angular coordinates of the selected NS (z), can determine whether the signal from the navigation satellites that passes through the region of increased ionization.
cos cos sin , 1, 2 cos sin
Now, knowing the angular coordinates of the points in the j Q coordinate local topocentric system   , can determine whether the signal from the navigation satellites that passes through the region of increased ionization. It is advisable in this respect, the use of modular parallel signal processing techniques [20] [21] [22] [23] . First, whether the navigation space azimuth coincides apparatus must determine which signal processing is taken in the region with detected azimuth increased ionization. There are several cases of coincidence of the azimuth (Figure 3 ). If you are one of the systems of inequalities:
it is obvious that the NS which the signal is taken into a consumer handling, is in the same part of the visible sky hemisphere as increased ionization region. In this case, you must verify that the angle of position of the navigation satellite (h) and elevation increases ionization region. To do this, verify one of the following systems of inequalities:
If the system of inequalities (14) - (17) are not satisfied, it can be concluded that the navigation signal does not pass through the area of ionization increased, the detected information monitoring system of the ionosphere, and the user can operate normally. 
Using (18) and (10) 
  give this instrument a fault signal that the navigation of the spacecraft, which will cause the change of the working constellation.
Creating such a system does not require complex equipment of each user of the measuring equipment. At the same time, it will help to keep the required positioning accuracy in the case of strong local nature of ionospheric disturbances.
SUMMARY
The result of this scientific work is a new method that allows to reduce the effect of increased ionization on the occurrence of navigation errors and the positioning of satellite radio navigation systems. In addition, during the work was carried out computer modeling, an error that arises based on the data provided by the author, and allows one to verify the author's proposed method of detecting and predicting the occurrence of an error in determining the location.
